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Abstract of JP2002146014 

PROBLEM TO BE SOLVED: To obtain a polymer material capable of giving a polymer electrolyte 
which has not only good processability and good durable stability but also excellent ionic conductivity 
by introducing sulfonic acid groups or phosphonic acid groups into a polyazole-based polymer having 
excellent heat resistance, excellent mechanical characteristics or the like. SOLUTION: This polyazole 
compound containing phosphonic acid groups is characterized by having a 3 wt.% loss temperature of 
>=400 deg.C based on the weight of a sample reaching 200 deg.C on the measurement of TGA, 
having a solubility of >=5 wt.% in NMP, having an average mol.wt. of 1 ,000 to 1 ,000,000, and when 
plural repeating units are contained, they are mainly randomly and/or alternately binding to each other. 
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m^m 1 ] T G Aaiisizfeit-e. 2 0 o\:#m^<7) 

gSlsfaM^-aJflt: It: CO 3 %MMii'^iag7&>'4 0 0 
XJiLh-C'fcO. NMPA.ojg)g^5&i5wt%i.:U:t'S> 

0. ^%^H^»*<1. 000*>/i,l. 000, 0000 

*SC:i:^!^i:fl.fi^lfB«<7Ht-^. . 
[ fS^^l 3 ] 11^^ 1 TbMli^^ 2 fc^<7Hk^!|t Sr 

[ ii*«4 3 mm. 1 Tb^if ^« 2 

[0001] 
[0 0 02] 

^r**^>, 10 0°C?rM;tS^f^-C'a!|gtJ;at-ri.i:, 

1. M^tl^^i5^^t3v^•c{4. w^cn^^ j-)v^\,zi.h>&L 
o-c#igTiiii&tsj!!mm?fii:tJv^T t . w^^x 

[0003] COJ: 3^rX^$r5EM-ri.7t:**). ^#]^^ 

;^;^*ySr;^;^;^y-^l:tJ'v:tc7) (journal of Membrane 
Science, 83 , 211(1993)) , /If yx—f^UX—fyp^h 

it^y^if^'):^^vymxhh, u>u^:*«<i,, ;Ky V- 



[0004] ;^;p*>'i!S:-^qrL3t;Ky^yx>f s^y 

— /U^Ol^Tti. \mt^<r>i. Polym.Sci., Polym. Che 
m.. 15, 1309(1977) {3fe(t-?> 3, 3 '-\/7%JKyV 

'Jyt 3,5- >^/i:f^^->Ky-^y:^)Vit^ ymttzii 
4. 6-'J:^)\^:t(^i/-i, 3-^y^yi^::x.fUt^ym 

ii^l^^m-hhm^. USP-5 3 1 289 5t1±l . 
2,4, 5-^y'i£y'fVv^yt2, 5-i^ii)Vif^^ 
i^Ky^yx)Vit^ym^±mt LX'km^{j<r)im 
S^iirv^^. f^cofg^T'^^>tirv^^.-Kyv- 
{4. 'j)<^)vx)v-!t^^i^Y^(mmmi^7Fi^ixx\^h 

if . m^<r)m.^X'^K ^fix\-^h^^) v-ti 
;^J^=^f Vizii^j^miziimmt^i>(7)cr). N -^^yp 
epyh'y (NMP) iiziimmt^j:^\ icoiotc. ;^ 
/l-^yKSr^^TL^r^Kyv-T-iboTt. -eiOjfftltt<4 

[0005] -1}. *x*yi?f :ir£^^#]^;Ky v-ti 

0^'^^^=5^V^. 3ti:i.{f. USPS, 49 8, 7 84-f- 
tcfcV^T4, 4 '- (2, 2, 2-hy7;l^^n-l- 
(hy7;W:ta^f-;l^) x^yry) t';?. (2-75/ 
7 X ) .7&»/i>^:S y ^yX3f=Jf l^r-zKctJ v> 

x;e?;l^#yM^^i05%-5 0%$r3, 5-'J:^fU 
yt(^ x7 X ymt tl^U r-tm^^tiX 

mtixii^ii.^tii;itit^j:i)^'^ti, :i<o^ 

^^^:itim&X'ht. 'f jj-ya^ttifftv^ffiL 
*>S^$^rV^, ffitc. mmW- 1 1-28654 S-^-Cfi. 

3, 5-i^';<7/l'--K=^fi^7x:i;l^^x*yi^$-i&a^i:-f^ 

^yy.-Kyr5 mm^mm^^tix^^iif. ^tit 
:t^v^-iiimMMb ixm^tihm^it^wxu. 

[0006] 

tX'TSiH-W^nt lxm^tiX^t:X)UTi:ymi,z 
t^h*). i.^mm:ii^%\^^tifim^fih^^7.if.ym 

/p^TKy '?-\,ziiup^mmm3\t^'fmxmKir 

[0007] 
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mhi^zm-^fz. 

[0008] ■r=5ri>*>*|%HJ{i. TG Ail^CfcttS 2 

0 0 'c^mAommmi^:m^iz itzt^<K>3 %m 
m^^W}^ 4 0 0 'ci^j±x'S> 0 , N M p ^(ommBi^ 5 

wt%KUiT'fcO> 0 0 0*»4>1. 0 

0 0. 000 (Dmizh *) . m'omLmi}m^<7m^± 

tLXyy-fJ^ii^V^/ttzii-^mzl^LX^^i:: 

t^mmtth^^^^^ymt^TtiVTY-juxhh, * 
^n<7)m^tii.. m^'f-it-^comifmtmizm 
m Lxmtih i> (^xh s , flP*>a^^jBiX{im«i uz 

Mmmxtm^y ^ juMz^uzi>cDXhh. *ii 

mm-h^. wm. i^-hms^j:i^izmx-t 
h^ti)<x%. mzmizt:s>zbizxy). ^^izmm 

[0009] 

immmmm} \ikT^^mz'o\<^xmmi,zmm 

!». 2|E|£HJ'CV^a!^x*yi^^^r^UTV-;Hk•&i|^li: 
[0010] 

C^bi] 

R '\izm<7m^m. mmktfzxt^'mk 
v^i.. R. R '\t\-yfii\,^m:h->xi^. 
m^m(m.'^tsmkmk-M\.x\^x\,%\^, ttz. r. 

I00 11]tfz. -B^ 1 i: ifcTiejCTS^t ct o 

Lmi^^x\>yx i>&\.\ 

• • • 

mt:m^x^:s>E.mmmim^yKt, ) 

[0012] IMi-m: 1 T'^-r*l|BJ<7)4:;:^;^^^Sf# 



i:m&t^ 'j^)i't^ymiii:r/^<^mm^(^Miiti?, 
it-^coKmizx^-^m-hzttt^x'^i, ^m. m 

mtl 'J:^)vr^ym<r>'^i,zt^xt^ ymi-t^tl 
if^ym:'§m-h z. t x\ 'i%^ti6^v rv-zi-^'i:* 
:^t^ymmmxti z t t<x^ h . 
[0013] ^#ii5^*r 5 yi^*5i-~;i', ^mmi^T^ y 

i^^t-jv. ^mf h9 s y(7)mmb ixii. 2 . 

5- 'J\iYx3^'^nyy:^-Vy-J7^y. 4. 6-y 
\:.Yu^i^>i^y 3u-vyi^7^y. 2, 5--J7^J 

-1. 4 -'<>y-fe>i/f-:t-;k 4. e-j^'rsy- 

1. 3 -^>'-fe>i;f-;j--;k 2. 5->''r5y-3. 

6- i^';'<^;P-l, 4-^>'H:>i;f-;r- 1.2, 
4, e-rh^rsy^y-tr^. 3, 3 '-i^'tKn^f 
>^Kyi;i;y^ 3, 3* -i^'r5y-4, 4 '-i-'7x 
-/l^y-fefyi/'^-yP. 3, 3 '-i^y^;t';&rh'^>' 
i^Vy. 3.3' -i/'r$y-4. 4 '-i^'7x~;lx< 

y-fe'yx^^wk 3, 3 '-xTsy^y^Vy. t' 

X (4-T5y-3-t Kn^i^7x-;P) x-r;l., 
t';^ (3-T5y-4-tHDdfx7x::^;U) x-T 
;K b'X (4-rSy-3-^;l/;«Jr7'h7x::^;l/) x- 
h'X (3-T5/-4-^;I^;^rh7xx;i.7x 
x-x;k 3. 3' , 4, 4 '-rh^TS/i/' 
7x:i;l^x-r/P, \lX (4-T$y-3-t Hn^i/ 
7x™;l^) x;U;f.y. fx (3-rSy-4-t Hndf 
j^7x-;i') x/^;^:/, fx (4-7$y-3-^;^;& 
7*h7x-;P) x;!^*^. fx (3-rsy-4-^;l^ 

■;i&rh7xX;U7x-;l^) X;!/:}^^. 3. 3' . 4. 4 
'-■ r^7rsyx7x::.;^x;^;^y, 2, 2-fX 
(4-TSy-3-hh'D^>'7x-;U) 7°aAV. 

2, 2-fX (3-r5y-4-hHa^v7xC^;U) 
T^nys-y. 2. 2-fX (4-rSy-3-^;l/';&rh 
7x:i;U) rPA-y, 2. 2-f X ( 3-757-4- 
^;l^;^7°h7x-;U7x-;l') 7*aA-y. 2, 2-fx 

(3. 4->'*7Sy7x-yP) roAV. 2. 2 -fx 
(4-T5y-3-h Hn^i/7x-;U) '^^■9-7/1':* 
oroA-y, 2. 2-fX (3-rSy-4-t h'odr 
v7x-;l^) A>dfHf7;p:torn>'N°y, 2, 2-fX 

{4-T^y-3-?(ji'^yhyj:-fU) ^^-9-7;i^jJ- 
nro>''?y. 2. 2-fx (3-r5/-4-.?<;l';{rr 
h73:—)Uy3:—fl')^^tyJl'^'aTaJ'^y. 2, 2 
-fx (3, 4-i/T5y7x-;l') ^^-9-7;P>!-n7' 
OA-y, f^ (4-7S/-3-t KodrS/7xy^ 
i^)'^yHfy. fx (3-rSy-4-t Hndfi^7x 

y^i^) Ky-^y^ fx (4-r5y-3-^;u;&rh 

7xy=3fS^) ^y-fe>, f;^ iS-7^y-4-M)UA 
rhy j^y^i^) Ky-^y^ fx (3. 4. -x7$y 
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V yWj:}imb<7)^Ti>h->x i .t < : &<tt 
•r ( 1 1 ) u ymtm^j: t'^^mmmi:^/i 

[0014] t^^^^ym^^i^:^)Uir^ymcr)Mmit I 
xii. mm. 2. 5-i^:fjjun(^i^y :t-)\^t^^t^y 

3. 5-i^^;vn(^i^ya:-fVt^:!(.Ttiym. 2. 5 
-h'X;^X;ltyr^7^;Hg. ^j:b'(D-!t^^t^y^t'J 

^fu^^ymm^tii^cr)mm^mf?> c t ^^-^ i 

Afu^^ymii^ixti>mkmfX'^< . #^ 
Uj:\yi^:^)U7t(ymb b i> iz^-^mxmxti- Z. b 
ti^X't S , ym^^'J^}U:i(ym bbij ^zmmx 
^ i>>':^)U7f^ymmbLXM. TVy-9)vm. ^V7^ 
fvm. 'fy9vyi^^)VTf^ym. i^y j.-)Vx.-t)V'J 
ii)Vif^yf&. 'Jy ji-)VX)Vitiyi;t)Vi!/i.yf&. h*7x 
-)Vi^:^)Vif^ym. ^-y ai-)V-Jij)Vif^ym. 2, 2 

f^ym^^^):LXT)vmb Lxm^^iix\.^h~m.mts: 
'jii)v^^ymmm-th z b ti^v^ . z z xm^u.: i 

(r>izwi^^ti?>ii<7)x^it^\,\ t^xiiiyWt^^ifUjjUTH 
ymb b hlzt^X7i-^ym^^^t^j:\^'J:^}\^ri<ymt:^ 

t^xt^ymcrm^^mmi^z'ttrzibiz. 
)i'%&i±x^hhz bmt Lv^3&<. mz-oti^^^^it 
v^. t^xt^ym&^:'k^i-ii^:^}v^^ym<^nmtni,z 

ivif^ym^b LTfi^§^L/i.-Ki;7V-;wi. *x 

[0015] iJSHK^2-C^f '-KUTV-yV^ffi^SI 
l.5f;Uhttizr5/S$:2<iJ^^#i^;5?;P;}fyit. 

[0016] Z.tlh<r>ilr-Xit-y^-:^iir.\}TV--lV^^ 
m-h^mt. mz\m^'^f<f£\^t^^ J.F.Wolfe. Enc 
yclopedia of Polymer Science and Engineering, 2nd 
Ed.. Vol. 11. P.601(1988)(CiBiJ$^i|, ^)y 

^m^b-^hWif.. mm^\,zi.^^mh:Lbm 



jiffl-ri. ^ i: t I, . flilti. ii^'Sr^-ffiJgi^f^?!^ 

-mz^<m^^fihiro) ')ym:%\^f:M-^ 
mtl\>\ l^^Uj:t^A>. m:m^^tiX\'^lXd^j: 

tsmit. n^tu:i^ u ^-cr^^^mmTix Lt 

cr)=iy?-cr,m^^h'^^zi: r)mm^j:mm^h^<r)X~ 
mi>ziim&x^^j:^^i)K m^mm^m:mzm<t^^ 

bmtl\>\ Zcoib^zX^. Ti'M^ymm&m\'^ 

it^v?-i:>^^itm\^^mx''^i^bt^x'^i. z 

mzm^^tili:,<7)Xli^j:\^i!}K 1, 0 0 0~1, 00 

0. oooThh;ibmtL\>\ m-^'ib. M:m 
m^t:%h::bimmi,z^j:^, tfz. mmtmifi 

m^<7)^'^±b LXyyyAtiXX^/tfzli^'Emz^ 

^tx^^^:ibx. n^^Fmrnrnmbbx^^ttiiim 
[0017] :^m(^t^xtsymmt^itiv ry-zHC • 

SS*. EM. ^^xh^j:bim(7)1jmX'mi'^y ^ flJ:. 

izfSLmt^ i b tf^x'^ ^ , fft'i N M p izmm uzmm 
t>i^m^hzbi}mtt\^\ NMP]^Mizi>mm'fh 

m^blXit. N. N-i^^^/PT-fehTS h\ N. N 

^■^;i/-2-foij vy. ^^'f?(i-)i't-xt^y75. K 
yS?. hU7;P:tn@^i?^ri:'c03$i!7&><i>Jit)]'5:{, 

LTiJ;v\ ttz. mm^i\^±^-^h^^blX. M 

xm^^^muizmmitihc^mmb t-ctii^. 

i;ibmtii\ i&tt%bm^mmitu m^' 
^bmmti^mtti, 

[0018] mf)^(:>mmmmitmcomi 
m^^^izbtf^x^h, mimm. ^v-r- 

blz^-oX. ?gii$-^*Lx;P*yi^S-t-:f;K'J7y- 

jHt-^^(D^mnh z b i)<x'^ I , mm^mmm 
(om^ii. tm^nmsmiX'mm^w^^ ^izb 
miw mmm<^^izii.^ ^^^y-zK r 
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[0019] ^^m(7)-!tx7t-^ymm-tt^v rY-Mt 
^i:m^btmimt?>mi\>^ijmii. mm 

Mm\zm§^^tit!:\^tK 10-10 ^Qp.mX'hhZ. 

il-m>i:l^i: \.Xmm:<SkXts:<ti: 

L<«il0 0~5 0 0//m-C*S, mWL<^^^XYWk 
^(Dm^zltz*). :^'yX:^^-U^j:i:^m\^X^^X 

hmm^-mzixmm<Dm^m&x'i^7^mmt^ 

mi^txx^ i^~m^:m n t i^x'^h . mi 
(f , nm-im^iziiwm'^mx'iimLiz ixmm. 

izmmt^m^izit. mm^m>^'^^^-m^':^'^i,zm 

MKi:^mSlXt5<^i;LX^V'7-<7i;jmmim 

m-ri b tK'^ ^ . ^^m(r>miBmzmtx&M(o 
mmizt^ z. t t^x'^ h i)K ^ i^vim'mmt^h \tx 
% hti\m\-^^ b mt tv^, Mf^mzit 2 o o mui 

TX'hhZtmtK. 5 0MmaTX'S)?>;iti}^^ 
[0020] *^BJcO;^;?.;^yi?S#:t'-KU7V-;U^ 

mzLxmw&^}^<o^ ^y^msg^t ix&mti(^ 
■^i:imt?> b ^o^N'^f y:r-mMb txmmti:i 

[0021] ^¥tm<r>t^:^Tt^ywt^^7tiV7Y-ju^v 

m^izmi> 2 0 o'c^^^A<r>Mm&&t:m<,zuz 
b^cosxm&m'j'i^H 0 o'ca±x'$>^zb m 
atLTv^s**. mKim^x-m^uzsroMM. 

f^x-m^ It: 3 xm&m^mm 5 0 'ci^Ltx-h i . 



VTY-)mMlZ^ttl?>{,<OX$>'yXi>. TGAM^ 
izmi 2 0 0V^1S^\^A(^MMMam^izLfzb^ 
(r)3%mM.m^^i}^4 0 0°C*)lL*^^$^ui,c7)T' 

{i. mmizmmx^^m^^m(D^ u 

[0022] *^B8«o*:^*ySit#W;K u TV-;U;}t 
U N M P 13 5 w t %m±T'}§Mtl. t i^ltiti: 

<. m^mmizLmmuj:\'^m^i^\>\ n^^m 

p^itkibb-ti^mmiz-nm^co:itv?-ii. 
x-mmt^z-bij^x'^. %«-c\ ^mizhtz^^^uz 
mm^:7^'tm^=Fmmm^tmtit. zff)tz^. ±x 

iZ^ttihh(7)X'h-^Xi>. NMPtZ5wt%J.Xh-C1§ 

[0 02 3] :^mi>zj:imt. wmm^izm 

[0024] 

immn aT^mimm^m^^xmrnrnm 

hHi. ^%m,iZ.tii^<7ymmizm^^tLh c: b ti^r 

V\ ^mmmi'<!K<7)X0{Zfinfz. 

Jt. 1 ox:/4i"T'i 0 ox:t'Ucf^3 oii-i o 
ox^x-mLxm^^ffiii^-atm^Ltz^. i ot:/^ 

T' 6 0 0 X; t X-m^ Ltz. 2 0 0 'C#iaS|^c7)^!^:}ftt 

m.b^mth, 

mMf-^fflv^rai^Uv:. o. 5s/d\<Dmmm 

\,Z-o\^X3 0'CX'm^Lfz, 

im% : :a-3feSffl3Biorad|tFTS-40. ^miCBioradltUM 
[0025] HSfi^iJl 

3. 3" , 4. 4 '-Th7T5/j>7x-;l^;^;W;n>' 
(Bl-^: TAS) 1.830g(6.575xlO-3iDole). 3. 5-'J 
;<^/l':i<^S^7x-;W*;^*>'i? (B&-^: DCP. *i6jg9 
9%) 1.084g(4.405xlO-3mole), rUy^fUWi : 
TP A) 0.359g(2.170xlO-3ii»le),'Ki;uyiS (EK-fkU 
y-i-fi7 5%) 20.48g. S:if'fl:Uyi6.41g2:a-^^||j3 

1 0 O'CtX'WlA -ti,, 1 0 01CT1 i^mfiii^L 
fz^k. 14 5tCtC#ia L-CmS. 2 2 0-CtZ#ig L 
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Tm^^imLfz, 1. 13 

^^lfz> t#4>il/^4fJ"7-3 0 0mg^NMP3ml$r 

4 4X:X't>':>ti, ;KUV-0 I RX^i^ h;U^Sl iZ^ 

[0026] mmm2 

mim 1 tcfcv^T . i^^fit^ymL^t tr d c p i: t 

PA(^ii-^Jt$:3 4 : 6 6 (t/Pib) iZ^tX. -^s^X' 
(6.5I5xl0-3m\e)iz^:BXdizLXjmtimHi. lUfi 

mi tmi.zixm^hxu^m^^t:'if^fz. ^v? 

X'h-yfz, 

ioo27}immi 

3. 3 ' i^t Hodf i^^yj/x'y (BS^ : HAB) 1.86 
0g(8.602xl0-3iiiole). 2, 5 -'J^)lTf^^>'Ky-ify:z, 
JUt^yM'tyi-hV^J^ (B&-f-: STA) 2.307g(8.602 
xlO-Smole). U^g? (Si^-fbU ^^47 5%) 24.9 
8g. Ei!^'jy20.02g^S^^tcS0]RI.. ^^SK 
:t-f;WN*;^±»9)-9<0^#L=5:!&«^>98x;iiT'#2a 

ts. 9 8'cx'mmmit:m. isoviz^^ i 
xmrn^ 2oo'ct3#ig 1X4. smiM^itz. 

ms.^^-m\^Ximm'pmz^j:itTymi:m*) 



fz. yi^V^-(Dmmit. 1. 0 2$-^t^^. ^^L 
tz^U •?-mi0.i2giz^ 9 yxfi^-^^ yUl. Sg^jDi. 
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